Functional analysis by site-directed mutagenesis of individual amino acid residues in the flavin domain of Neurospora crassa nitrate reductase.
Nitrate reductase of Neurospora crassa is a complex multi-redox protein composed of two identical subunits, each of which contains three distinct domains, an amino-terminal domain that contains a molybdopterin cofactor, a central heme-containing domain, and a carboxy-terminal domain which binds a flavin and a pyridine nucleotide cofactor. The flavin domain of nitrate reductase appears to have structural and functional similarity to ferredoxin NADPH reductase (FNR). Using the crystal structure of FNR and amino acid identities in numerous nitrate reductases as guides, site-directed mutagenesis was used to replace specific amino acids suspected to be involved in the binding of the flavin or pyridine nucleotide cofactors and thus important for the catalytic function of the flavin domain. Each mutant flavin domain protein was expressed in Escherichia coli and analyzed for NADPH: ferricyanide reductase activity. The effect of each amino acid substitution upon the activity of the complete nitrate reductase reaction was also examined by transforming each manipulated gene into a nit-3- null mutant of N. crassa. Our results identify amino acid residues which are critical for function of the flavin domain of nitrate reductase and appear to be important for the binding of the flavin or the pyridine nucleotide cofactors.